Independent mechanisms for bradykinin-mediated prostaglandin E2 and cyclic GMP syntheses in rabbit renal inner medulla slices.
The relationship between bradykinin-mediated prostaglandin (PG)E2 and cyclic GMP syntheses was investigated using rabbit renal inner medullary slices. Media PGE2 and slice cyclic GMP content were determined by specific radioimmunoassays. Effects of the time of incubation, the cyclic nucleotide phosphodiesterase inhibitor 1-methyl-3-isobutylxanthine, the prostaglandin synthesis inhibitor aspirin and calcium exclusion were examined. Maximal bradykinin-mediated increases in cyclic GMP preceded increases in PGE2 synthesis. 1-Methyl-3-isobutylxanthine increased basal and bradykinin-mediated cyclic GMP content 6- to 10-fold, but reduced basal and bradykinin-mediated PGE2 synthesis. 1-Methyl-3-isobutylxanthine did not alter arachidonic acid-mediated PGE2 synthesis and did not uncover an arachidonic acid-dependent increase in the cyclic GMP content. Aspirin completely inhibited basal, bradykinin- and arachidonic acid-mediated PGE2 synthesis but did not alter basal or bradykinin-dependent cyclic GMP production. Neither exogenous cyclic GMP nor dibutyryl cyclic GMP altered basal or bradykinin-mediated increases in PGE2 synthesis. Exclusion of calcium from the media resulted in reduced basal synthesis of both PGE2 and cyclic GMP and prevented the increases caused by bradykinin. Arachidonic acid increases in PGE2 were not altered by calcium exclusion. The results indicate that bradykinin-dependent renal medullary slice synthesis of cyclic GMP and PGE2 are not dependent upon one another. However, they both require calcium. Some of the physiological effects of bradykinin on renal function may be mediated by cyclic GMP and others by PGs.